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(54) METHOD FOR DETECTING ABNORMAL GENE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new technique 
that permits simply and sensitively detecting an 
abnormal gene for the gene diagnosis. 
SOLUTION: This method for detecting an abnormal gene 
comprises the steps of hybridizing a probe having a base 
sequence complementary to a base sequence of a 
normal gene to a nucleic acid oligomer having the base 
sequence of the normal gene in a reversed micelle, 
hybridizing a probe complementary to the base sequence ; 
of an abnormal gene having a mutation in a part of the 
base sequence to a nucleic acid oligomer having the 
base sequence of the above normal gene in another 
reversed micelle, and examining any difference in the 
rates of these hybridization reaction, for example, by 
determining the change in the absorbance in the UV 
region. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The detection approach of the abnormality gene characterized by to carry out 
hybridization of the probe which has a complementary base sequence to this base sequence, to 
carry out hybridization of the complementary probe to the base sequence of the abnormality 
gene with which this a part of base sequence varied to the nucleic-acid oligomer which has the 
base sequence of said normal gene in still more nearly another reversed micelle, to measure the 
rate of these hybridization reactions in reversed micelle to the nucleic-acid oligomer which has 
the base sequence of a normal gene, and to investigate the difference. 

[Claim 2] The detection approach of the abnormality gene of claim 2 characterized by pouring in 
the nucleic-acid oligomer which has the base sequence of a normal gene into reversed micelle, 
pouring the probe which has a complementary base sequence into the base sequence of the 
probe which has a complementary base sequence in the base sequence of a normal gene in the 
still more nearly same reversed micelle, or an abnormality gene, and making a hybridization 
reaction perform. 

[Claim 3] The detection approach of the abnormality gene of claim 1 characterized by measuring 
the rate of a hybridization reaction by measuring change of the absorbance in an ultraviolet 
region, or claim 2. 

[Claim 4] The detection approach of the abnormality gene of claim 3 characterized by measuring 
the absorbance in 260nm. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new approach for detecting an abnormality 

gene. 

[0002] 

[Description of the Prior Art] The Human Genome Project started to the end of the 1980s also 
greets termination at the beginning of the 21st century, and while all the base sequences of the 
Homo sapiens who attains to 3 billion are determined, the gene said to be about 100,000 pieces 
which Homo sapiens has is clarified. Thus, if the gene in connection with various living body 
functions is solved in in the living body [ leading to a hereditary disease / many genes or in the 
living body ], the abnormality will be detected, the illness will be predicted and the gene diagnosis 
which can be reflected in the prevention and therapy will become still more important. 
[0003] The approach mainly adopted as gene diagnosis from before tends to carry out 
hybridization of the probe (oligonucleotide) corresponding to each gene to a normal gene and an 
abnormality gene, tends to analyze the result by gel electrophoresis, and tends to detect an 
abnormality gene. However, since this approach needs to label a probe with radioisotope, a 
fluorochrome, an enzyme, etc., actuation is complicated and there are many disadvantageous 
points in respect of safety, cost, automation, etc. Moreover, although a hybridization reaction is 
performed underwater and it depends for the reaction rate on the concentration of DNA in a 
water solution etc., in the conventional approach, hybridization is not necessarily performed at 
the reaction place which can control a reaction rate to advance a reaction the optimal. 
Therefore, the gene sample and probe which are used had a limit, and the conventional approach 
had a fault — detection sensitivity is also restricted. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the 
technique new type [ with which it is used for gene diagnosis ] which is simple and can detect an 
abnormality gene to high sensitivity. 
[0005] 

[Means for Solving the Problem] this invention person found out that the above-mentioned 
purpose could be attained by incorporating an object gene and its probe in reversed micelle, 
making reversed micelle into the reaction place of those hybridization, and acting as the monitor 
of the rate of a hybridization reaction, as a result of repeating research. 

[0006] This invention makes this base sequence carry out hybridization of the probe which has a 
complementary base sequence to the nucleic-acid oligomer which has the base sequence of a 
normal gene in reversed micelle in this way. In another reversed micelle to; pan To the nucleic- 
acid oligomer which has the base sequence of said normal gene hybridization of the 
complementary probe is carried out to the base sequence of the abnormality gene to which this 
a part of base sequence varied — making — ; — the detection approach of the abnormality gene 
which consists of measuring the rate of these hybridization reactions and investigating the 
difference is offered. 

[0007] The nucleic-acid oligomer which has the base sequence of a normal gene in reversed 



micelle is poured in, the probe which has a complementary base sequence is poured into the 
base sequence of th6 probe which has a complementary base sequence in the base sequence of 
a normal gene in the still more nearly same reversed micelle, or an abnormality gene, and a 
hybridization reaction is made to perform in the desirable mode of the approach of this invention. 

[0008] In the approach of this invention, by measuring change of the absorbance in an ultraviolet 
region, it is desirable to measure the rate of a hybridization reaction and it is desirable to 
measure the absorbance in 260nm especially. 
[0009] 

[Embodiment of the Invention] The approach of this invention makes the interior of the reversed 
micelle which is a nano molecular assembly the reaction place of the hybridization of a nucleic 
acid, and detects an abnormality gene by measuring the reaction rate. The dynamical detecting 
method of a gene for using such reversed micelle is an unprecedented, completely new approach, 
and is based on the following detection principles. 

[0010] (1) The thing which has the high complementarity of a mutual base sequence advances 
more quickly, and the hybridization of a nucleic acid forms a hybrid. Therefore, if a mismatch is in 
a base pair, the rate of hybridization and hybrid thermal stability will fall, and this fall will be 
dependent on the number of the mismatches in a base pair, and the location of a mismatch. In 
this way, if this invention is followed, by measuring the rate of the hybridization of an abnormality 
gene and a normal gene in reversed micelle, the number and location (part) of a mismatch which 
are included in the abnormality gene can be evaluated, and it will become detectable [ an 
abnormality gene ]. 

[001 1] (2) In this invention, since the reaction place of the hybridization of a nucleic acid is 
moved into reversed micelle, the rate of hybridization is controllable the optimal by changing the 
particle size (magnitude) of reversed micelle, a number, the formation format of reversed micelle, 
etc. 

[0012] (3) Since a nucleic acid is condensed in a micell, in the usual water medium, in a micell, 
the hybridization of it becomes possible and the high sensitivity detection of an abnormality gene 
of it is attained also under the thin conditions which cannot form hybrid. 

[0013] In enforcing the approach of this invention based on the principle like the above, this base 
sequence is made to carry out hybridization of the probe (oligonucleotide) which has a 
complementary base sequence to the nucleic-acid oligomer (oligonucleotide) which has the base 
sequence of a normal gene in reversed micelle. Furthermore, hybridization of the complementary 
probe (oligonucleotide) is carried out to the base sequence of the abnormality gene with which 
this a part of base sequence varied to the nucleic-acid oligomer (oligonucleotide) which has the 
base sequence of said normal gene in another reversed micelle. And an abnormality gene is 
detected by measuring the rate of these hybridization reactions and investigating the difference. 
[0014] Here, reversed micelle is a molecular assembly by which self-formation is carried out in 
an organic medium at high order, and is an almost spherical molecular assembly with which a 
surfactant molecule carries out a non-dense water space outside (organic solvent side) by 
carrying out the hydrophilic part (the functional group or atomic group of a hydrophilic property) 
inside, and is specifically formed in an organic solvent as known well. 

[0015] Hybridization in the inside of such reversed micelle can be performed in some formats. 
For example, hybridization is advanced within the reversed micelle in which both reversed 
micelles are formed by uniting by mixing the reversed micelle which poured in the nucleic-acid 
oligomer which has the base sequence of a normal gene, and the reversed micelle which poured 
into this base sequence the probe which has a complementary base sequence. Hybridization is 
advanced within the reversed micelle in which both reversed micelles are formed by uniting by 
mixing the reversed micelle which similarly poured in the nucleic-acid oligomer which has the 
base sequence of a normal gene, and the reversed micelle which poured the complementary 
probe into the base sequence of the abnormality gene to which this a part of base sequence 
varied. And the reaction rate of the hybridization in the inside of such reversed micelles is 
measured, and the difference is investigated. Although this approach is effective in detecting the 
existence or nonexistence of the mismatch based on an abnormality gene, judging even the 



location of a mismatch generally takes time amount (the example 2 below-mentioned reference). 
[0016] Then, if the desirable mode of this invention is followed, the nucleic-acid oligomer which 
has the base sequence of a normal gene will be poured in into reversed micelle, and the probe 
which has a complementary base sequence in the still more nearly same reversed micelle at the 
base sequence of a normal gene will be poured in. Similarly the nucleic-acid oligomer which has 
the base sequence of a normal gene in another reversed micelle is poured in, and the probe 
which has a complementary base sequence in the still more nearly same reversed micelle at the 
base sequence of an abnormality gene is poured in. And hybridization is made to perform in such 
reversed micelles, a reaction rate is measured, and the difference is investigated. According to 
this approach, since an oligonucleotide contacts directly, a hybridization rate of reaction 
increases, and it becomes possible to detect to the location of not only the existence or 
nonexistence of a mismatch but a mismatch (the example 3 below-mentioned reference). 
[0017] Impregnation to the nucleic-acid oligomer of a normal gene or the reversed micelle of a 
probe is performed in the state of the water solution melted into the buffer liquid adjusted so 
that it might have pH and ionic strength which approximate those oligonucleotides under a 
physiological condition, or [ moreover, / that a probe complementary to the base sequence of an 
abnormality gene presents high alkalinity with the nucleic acid of the double strand used as the 
candidate for detection as known well ] — or it is obtained by considering as the nucleic acid of 
a single strand by heating. 

[0018] In addition, although the target nucleic acid [ this invention ] is generally DNA, it can 
apply this invention also to analysis of the gene which consists of RNA like mRNA. Therefore, 
the word of the hybridization used about this invention shall contain not only when a DNA-DNA 
hybrid is formed, but the hybridization of DNA and RNA or the hybridization of RNA and RNA. 
[0019] The surfactant used in order to form reversed micelle in this invention will not be limited 
especially if spontaneous formation of the molecular assembly which was mentioned above in the 
organic solvent can be carried out, but a hydrophilic part can also use any of the surfactant of 
ionicity (anionic, cationicity, or both sexes), or a nonionic surfactant. However, since nucleic 
acids, such as DNA, are anionic, it is desirable to use an anionic surfactant from a nucleic acid 
opposing with the wall of reversed micelle, and not adhering to this wall, but hybridization 
progressing smoothly. Although an others and dioleoyl phosphoric acid, dodecyl sulfonic-acid 
sodium, such mixture, etc. are mentioned to forming reversed micelle, it is not restricted to 
these. [ sodium succinate / which is known as an example of a desirable surface active agent as 
AOT which is an anionic surface active agent / G 2-ethylhexyl sulfo ] Moreover, as an example 
of an organic solvent desirable as a medium by which the reversed micelle which consists of 
these surfactants is formed, although an isooctane, a hexane, a cyclohexane, a dodecane, 
toluene, chloroform, etc. are mentioned, it is not restricted to these. 

[0020] In this invention, the above surfactants are used as Wo (mole ratio of water/surfactant) 
at a rate which is generally set to 5-50. Wo is a numeric value which governs the magnitude 
(particle size) of reversed micelle, and it is so desirable that the oligonucleotide which carries out 
hybridization is long to make reversed micelle to which Wo becomes large form. 
[0021] Although the approach of this invention is suitable for carrying out hybridization of the 
oligonucleotide which consists of the base of 15-50 generally, and detecting an abnormality gene, 
it can apply this invention also to an oligonucleotide (for example, 1 00 bases) longer than this. 
[0022] Although it can be measured using a means (ultraviolet spectroscopy equipment), for 
example, UV equipment, by which a structural change of the nucleic acid by hybridization is 
detectable, CD equipment (circular dichroism spectrum measuring device), DSC equipment 
(differential scan calorimetric analysis equipment), etc., since the rate of reaction of the 
hybridization in the inside of reversed micelle can know the structural change by hybridization 
easily that it is easy to deal with it, it is desirable to measure change of the absorbance in an 
ultraviolet region using UV equipment Measurement of the absorbance in an ultraviolet region 
can know advance of a hybridization reaction qualitatively by measuring the absorbance in 
260nm and observing aging of the absorbance. Moreover, what is necessary is just to search for 
relative initial velocity from the inclination of the plot of an absorbance to hybridization reaction 
time, in order to evaluate the rate of reaction of hybridization quantitatively. 



[0023] 

[Example] This inversion is not restricted by these examples, although an example is shown 
below in order to clarify the description of this invention still more concretely. 
Example 1: In order to determine the Measuring condition in the detection approach of the 
abnormality gene of preliminary experiment this invention, the hybridization behavior in the inside 
of a water solution was examined beforehand. 

(1) Hybridization of the full match DNA and Mismatch DNA was performed using the synthetic 
oligonucleotide (it may only be hereafter described as a nucleotide or ON) of 20 bases which 
have the array shown below in sample DNA:. In addition, epsilon is an absorbancy index in 260nm. 

p53 antioncogene (normal gene) 

Nucleotide 1:5 -GCTTTGAGGTGCGTGTTTGT-3' (array number: 1) (epsilonl 83100 Mcm-1) 

Probe nucleotide 2:5'-CGAAACTCCACGCACAAACA-3' with p53 antioncogene and a 

complementary array (array number: 2) (epsilonl 97300 Mcm-1) 

Abnormality gene nucleotide 3:5'-CGAAACTCCACGAACAAACA-3' (array number: 3) 

(epsilon203100 Mcm-1) which has variation in the 13th place of p53 antioncogene 

Nucleotide 4:5'-CGAAACTCCACGTACAAACA-3' (array number: 4) (epsilon200600 Mcm-1) 

Abnormality gene nucleotide 5:5'-TGAAACTCCACGCACAAACA-3 f which has variation in the 

1st place of p53 antioncogene (array number: 5) (epsilonl 98300 Mcm-1) 

Abnormality gene nucleotide 6:5'-CGAAACCCCACGCACAAACA-3' which has variation in the 

7th place of p53 antioncogene (array number: 6) (epsilonl 96400 Mcm-1) 

[0024] In order to check the secondary structure of these oligonucleotides, when the minimum 
free energy (Minimum Free Energy) was calculated with the minimum stacking length (Minimum 
Stacking Length) from each array, it checked that these oligonucleotides formed the single 
strand usual in the inside of a water solution from the result as shown below. 
Nucleotide 1:minimum stacking length: — 2; The minimum free energy : 0,29 Kcal/mol nucleotide 
2: minimum stacking length: — 2; minimum free-energy: — 1.59 Kcal/mol nucleotide 3:minimum 
stacking length: — 2; minimum free-energy: — 1.59 Kcal/mol nucleotide 4:minimum stacking 
length: — 2; minimum free-energy: — 1.59 Kcal/mol nucleotide 5:minimum stacking length: — 2; 
minimum free-energy: — 1.90 Kcal/mol nucleotide 6:minimum stacking length: — 2; minimum 
free-energy: — 1 .59 Kcal/mol [0025] (2) Effect of temperature to a hybridization rate : they are 
10mM Tris, 1mM EDTA (2Na), 100mM NaCI, and 2.017microM as a DNA sample of 
complementary full match hybridization mutually. A nucleotide 1 , 2.057microM Time amount 
change of the absorbance in 260nm was measured changing measurement temperature into 25, 
15, 10, 15, 25, 35, and 65 or 25 degrees C using the sample which consists of a nucleotide 2 and 
pH7.0. The result is shown in drawing 1 . Since the absorbance in 260nm was smaller as were 
shown in drawing 1 , and temperature was low, it turned out that this hybridization reaction is 
early performed, so that temperature is low. Based on this result, the ease of actuation was also 
taken into consideration and it decided to set future hybridization reaction temperature as 1 5 
degrees C. 

[0026] (3) Effect of the univalent cation concentration in a hybridization rate : in the 
measurement temperature of 1 5 degrees C, it measured 1 ml of absorption spectrums of a 200 to 
800nm field at a time, using respectively the sample A shown below, Sample B, Sample C, and 
Sample D. 

Sample A: 10mM Tris, 1mM EDTA (2Na), 700mM NaCI, The 1.75microM nucleotide 1, 1.75microM 
nucleotide 2 pH7.0 sample B:10mM Tris, 1mM EDTA (2Na), 700mM NaCI, the 1.75microM 
nucleotide 1, 1.75microM nucleotide 4 pH7.0 sample C:10mM Tris, 1mM EDTA (2Na), 700mM 
NaCI, the 1.75microM nucleotide 1, 1.75microM nucleotide 5 pH7.0 sample D:10mM Tris, 1mM 
EDTA (2Na), 700mM NaCI, the 1.75microM nucleotide 1, 1.75microM nucleotide 6 pH7.0 [0027] 
The result is shown in drawing 2 . As shown in drawing 2 , when a univalent sodium cation 
recognizes 700mM existence, as for ON1+ON2 which is the full match DNA, and ON1+ON4 which 
is Mismatch DNA, ON1+ON5 and ON1+ON6, the absorbance is similar and each does not not 
much have change in the absorbance at the time of a single strand condition. From now on, 
under the above-mentioned conditions, it turned out that the univalent cation concentration with 



a very slow and hybridization reaction does not almost have the effect of the hybridization 
reaction rate on [ under the above-mentioned conditions 1 

[0028] If considered as the factor which affects a hybridization reaction, existence of the organic 
solvent which pH of the buffer (interior of reversed micelle) which melts an oligonucleotide, and 
reversed micelle form etc. could be considered, but the approach of this invention was use to 
gene diagnosis, and since it was premised on the research under physiology conditions, it was 
made not to inquire about change [ of pH ] and organic solvent's existence effect. 
[0029] Example 2: After the example of hybridization ** by fusion between reversed micelles 
carries out microinject of the oligonucleotide of a complementary array or a mismatch array to 
two reversed micelles, respectively, it makes hybridization perform within the reversed micelle 
which was made to mix and unite two reversed micelles and was obtained, and detects an 
abnormality gene. 

[0030] (1) Formation of reversed micelle : 54microl impregnation of 10mM Tris, 1mM EDTA (2Na), 
pH7.0, and 198.043microM nucleotide 1 solution (aqueous phase) was done, and the reversed 
micelle of Wo=20 was made to form in 50mM AOT / 3ml (organic phase) of isooctane solutions 
(sample A). Similarly, as shown in the following table 1, sample B-E was prepared. 
0031] 

[Table 1] 
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Rm%&M AOT 50 mH 


10 riM TrisJmM EDTA(2Na), 
pH7.0J98.0/zM7fU^Kl 


3.500aiM 




#®£tt#J AOT 50 nH 


10 nM TrisJniM EDTA(2Ha), 
pH7. 0.198. 0AlM3t*Ut?S'2 
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10 m Tris,1n« EDTA(2Na), 
pH7.0,198.0AiH3!^b^h-4 


3.500//M 




#E>S14*<J AOT 50 nH 


10 nfl Tris.lrtM EDTA(2Na), 
pH7. 0,198. 0mH?^U^K5 


3.500//H 




IfBSttffJ AOT 50 mM 
88 WHWy 


10 nM Tris, ImH EDTA(2Na) , 
pH7.0,198.0/uM 7*U*^K6 


3.500/uM 



[0032] (2) Measurement : sample A1ml was put into the eel of UV equipment, the absorption 
spectrum of a 200 to 800nm field was measured in the measurement temperature of 15 degrees 
C, and it was shown in drawing 3 . Consequently, the absorption spectrum (absorbance) when 
pouring in a nucleotide 1 into reversed micelle was not different from the inside of a water 
solution. An oligonucleotide not denaturalizing but being incorporated by homogeneity in a micell 
in the reversed micelle of this condition, from now on, is understood. 

[0033] Mixed sample A0.5ml and sample B0.5ml (full match), the hybridization reaction was made 
to start in 1 5 degrees C, and time amount change measurement with an absorbance of 260nm 
was immediately performed after initiation. Time amount change measurement of an absorbance 
was performed carrying out a hybridization reaction in 1 5 degrees C by the same approach using 
sample A+ sample C; sample A+ sample D; sample A+ sample E. The result is collectively shown 
in drawing 4 . 

[0034] (3) Result consideration : as shown in drawing 4 , as a result of pursuing a hybridization 
reaction for 12000 seconds, ON1+ON2 whose base sequence of an oligonucleotide is a 
completely complementary full match mutually has a far early hybridization rate compared with 
ON1+ON4 which is a mismatch, ON1+ON5, and ON1+ON6. That is, although a lot of hybrids were 
formed in ON1+ON2 which is a full match when advancing a hybridization reaction for 12000 
seconds, the case of the mismatch to which a mismatch exists in one place of 20 bases is not 
yet enough as hybrid formation. Thus, there was a difference with a full match and a mismatch 
remarkable in aging of an absorbance, in the above-mentioned hybridization reaction time (12000 
seconds), in ON1+ON4 with a different mismatch part, ON1+ON5, and ON1+ON6, the difference 
was similar, and that a mismatch exists did not reach to detection of a mismatch part, although it 
was detectable. 



[0035] Example 3: The example of hybridization ** by direct contact of an oligonucleotide shows 
the example which detects an abnormality gene by performing a hybridization reaction, carrying 
out microiqject of the oligonucleotide with this array, a complementary array, or a mismatch 
array further, and contacting both oligonucleotides directly, after carrying out microinject of one 
kind of oligonucleotide to one reversed micelle. 

[0036] (1) Formation of reversed micelle : 9microl impregnation of 10mM Tris, 1mM EDTA (2Na), 
pH7.0, and 198.0microM nucleotide 1 solution (aqueous phase) was done, and the reversed 
micelle of Wo^lO was made to form in 50mM AOT / 1ml (organic phase) of isooctane solutions. 
To this, 9 moremicrol impregnation of 10mM Tris, 1mM EDTA (2Na), pH7.0, and 198.0microM 
nucleotide 2 solution was done, finally the reversed micelle (sample A) of Wo=20 was prepared, 
and it used for measurement immediately at it. Measurement temperature is 15 degrees C. It 
measured by similarly preparing sample B-D as shown in the next table 2. 
[0037] 

[Table 2] 
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Wo=l0 


10 SH Tris,1oH EDTA 
(2Na),pH7.0,198.0^H 


10 vH Tris.lnW EDTA 

(2Na),pH7.0,198.0MH 

**U^Kl 


10 nfl Tns,1«H EDTA 
(2Ma) l pH7.0. 198.0>uH 


10 nfl Tris.lnW EDTA 
(2Na),pH7.0,198.0/iH 


DNA3I& 


*£U*^K1 -1 765mH 


3*U*^K1 -1.765/zH 


-1.765/iH 


WWfKI -1.765MM 


mn/ 

Wo=20 


10 m Tris,1nH EDTA 
(2Ha),pH7.0,198.0MH 


10 oft TrieJiM EDTA 
<2Na).pH7.0,198.0/zM 


10 nfl TrisJuH BTA 
(2Na),pH7.0, 198.0AM 


,10 nM Tns v 1oH EDTA 
(2Na),pH7.0, 198.0MM 


DNAiftfc 


Z*U3t*K1 -1.75GmM 
30UWK2-1.75O/*M 


-1.760 uM 


?^U^K1-1.750mH 
?^U^K5-1.750/iM 


WU3ff-K1 -1.750MM 
5t^U^K8-1.750/iM 



[0038] (2) Measurement : performing a hybridization reaction in 1 5 degrees C using Sample A, 
Sample B f above-mentioned Sample C, and above-mentioned Sample D, aging measurement with 
an absorbance of 260nm was performed and the result was summarized to drawing 5 . Moreover, 
from the inclination of the plot of an absorbance to hybridization reaction time, relative initial 
velocity was calculated and it was shown in drawing 6 . 

[0039] (3) Result consideration : compared with the technique shown in an example 2, that rate 
of reaction increases sharply, and further, the detection sensitivity of a mismatch also becomes 
high and can detect the technique of this example to a mismatch part so that I may be 
understood from the result shown in drawing 5 and drawing 6 . That is, a full match has 
remarkably large hybridization initial velocity compared with which mismatch, furthermore, the 
direction (13 place — 1+ON4, 7 place — 1+ON6) which has a mismatch part at least right in the 
middle in a mismatch with a different part — an end — it is (1 place — 1+ON5) — it compares, 
and initial velocity is large, the rates of reaction of hybridization differ according to the location 
of a mismatch, and the part of the mismatch in an abnormality gene can also be detected using 
this result. 
[0040] 

[Effect of the Invention] If this invention is followed so that clearly from the above explanation, 
the reversed micelle by which an object gene and its probe were incorporated can be prepared, 
and very easy actuation of measuring advance of a hybridization reaction in this reversed micelle 
with a means like ultraviolet extinction equipment can detect not only the existence or 
nonexistence of the mismatch based on an abnormality gene but a mismatch part. In this way, 
this invention offers the detection approach of an abnormality gene of having excelled very much 
in the insurance and the convenience of the actuation, detection sensitivity, cost, etc., compared 
with the gene detecting method learned from the former. 
[0041] 

[Layout Table] SEQUENCE-USTING<1 10> UIP Co. Ltd.<120> Method for-detecting-abnormal 
genes<130> P0405T<160> 6<210> 1<211> 20<212> DNA<213> Homo sapiens<400> Igctttgaggt 
gcgtgtttgt<210> 2<211> 20<212> DNA<213> Homo sapiens<400> 2cgaaactcca cgcacaaaca<210> 
3 <211> 20 <212> DNA <213> Artificial sequence <400> 3cgaaactcca cgaacaaaca <210> 4 <211> 



• 20 <212> DNA <213> Artificial sequence <400> 4 cgaaactcca cgtacaaaca <210> 5 <21 1> 20 
<212> DNA <213> Artificialsequence <400> 5 tgaaactcca cgcacaaaca <210> 6 <21 1> 20 <212> 
DNA <213> Artificial sequence <400> 6 cgaaacccca cgcacaaaca 

[Translation done.] 
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(54) imw<D%m mA&^<o^m^m 



(57) imm 

mats* %t\-mmz*iirs&ft&v>%ik&mfeirzzb 



0.8 



0.7 



CD 
CM 

^ 0.6 



ft* 



0.5 - 



& 0.4 
0.3 




-2000 0 2000 40006000 80001 10*1.2 ltf.4 10 4 
£ IH(8>) 



( 2 ) 

. 1 

5:7p-7*fcttgffae*©*SE*JK:ffi«WfcifiS 

a ^R^fctTfr-a-s ^ t Sr^ffi t -r m 2 wjista 
srtwow^!) ^^-^3^Rj£©aiasraa 20 

[fl*«4] 2 6 0 nmK:&rt*ft%A*m£1'S£ 
[0001] 

[0002] 

[&3fe©&fl5] 1 9 8 0%-ft<7>1fct>*)\ZXti>- h Ufct 30 
ffi»l-*o-C<5. 

[0 0 0 3] «fe?-»WrltfS* «£ t) it LT^ffl S*vC 

v*s#8jtt. lE^ae^tn^aw;:, zn^iKom 40 
1-5 f£3iE©#8fcfc:isv*TWu RjssrfcaKiitfTS* 
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10 0 0 4] 

4. 

[0 0 0 5] 

LTM ^!)^ if — > a ^RfSoitafc^-* 
[0 0 0 6] A»< LT, jgS-fe/HO^-C, IE 

*E?0©-»#*HLfcatt*fi*©ia£E?HK:te*« 
[00 0 7] *3&93©#i£©#* U^H«k:*s^-ch\ 

a&s-t/H^ lEHfae^ottSEwsr^r-rsttn^jj 

=*-7-£&AU SfeBl, PICiB5-feA'rtlt, Estate 

tt^ae^^msE^jtffiffiW'tmxE^j^ffi-s^ 

[0 0 0 8] *3SW0#«fcfc:j8V*-CH:, **Hi«K:*tt 

2 6 0 nmt*5rt5»3t«Sr«lJ&r5^t!SSff*LV\ 
[0 0 0 9] 

©RJtWfcU *©RJ&aa*r»l;fci-& Til 

[0010] (1) SSCW^J^f-Vayil, 
ZVMD^SE?lJ©ffitttt^fl5V^ rotS Z&mK&ft LT 



( 3 ) 

3 

[0 0 11] (2) *5SMkij3^-Ctt. MkffW:/!) 

[0012] (3) ®m*X±»*X*$imiStlZ>tzi!>. 
[0013] ±|S©^t #HaicS^< *38WO*ftSr 

aaeai«r«-i-3«BM- y (*y=r** ^*=r n 

[0 0 14] i^-feA-tte, ±<£pib;h/r^.5 

t\ *©ii*£i5 («*«=©■&««* fcttJSM) 
£5fctfc©5H 1 *'&#-efc.5. 

[0 0 15] ^©ipfc^SirA^^tD^yy :?Vif 

A Lfcig 5 tfrk , SE&SEyiJfcffiffi fcJfcm^EylJ£:£ 
1-57•^-:/£aALf::ii $ IrA-i Sra-g-fS r t K«fc 

0*XE5y«r*i-5***y UfciB 5 -tr* 

KftHttft^n -i/fc^A Lfc® $ ±/vk fcig-g-f-S r. 

b ©>£ $ -feA^T?©/^ ^ U v- a y OSi^iiS 

fc«£L-c*©ss*ti'*a. nutates 

5 (m^^«B«s|2#fig) o 50 
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[0016] zzx\ uMW«fctt*.tt % 

^-titxu lata* sortie, i^ae 
*©*aseyu itmrn tt> ftmxm n * m-r 3 -f a - 7 * a 

JfiSEWSrfi-i-SWK^P^-trftAU $ fcf-, ft 
E?iJ^*1-5yn-^SraA1-§ 0 *LT» rft<b©$ 

^ ^ u^-f- Ki**»«ftfc-f5 ©tw ^ y y-r if— > s 

iE0HJg^j3#fl?.) . 

[0017] jE^ae^o^K^-y ^-stiiT'D- 

5o H«afi^©ifi«E?!lKiffi*IW*^ , o-^ 

£<*x-*mom&k-tzzk\zz<3xmt>ins. 

[0 0 18] tt#s *&9WM%.b-tzm&ktt. -1BL 

#jKfiDNAT-fc-5tfS x &&mte* mRNA(Di5^R 

tV^5S»4, DNA-DNAW7"!) y K^JBA^ttft 
4&-g-<D^.^55T, DNAiRNAOA^^!)^f-> 
3 yifcttRNAiRNA«A-l'^y^f->3y{) 

[0 0 19] *«MK*iV^Ta»$-feA'Sr»«1-*fc«>l!: 

fc sis LTKrt*tefMHHW y ^ > 3 

Tk LX%B btlZ> *s- 2-xf/V^^i'/W/V* 

ds, rnfelcRfe^ifco-CttOiV^ itib©# 

[0020] 2W8MHJ8VNTtt, JE1±© X 0 fcffffiigtt 



( 4 ) 

5 

#J£Wo (*/*ffif£ttSI©*/Mfc) t LT, -JRK5 
~5 Oldfc5£?ft#J-£-T-ffi^3 0 Wo 143! 5*-^©* 

10 0 2 1] £3§93©;££I4, 1 5 ~ 5 0 ©& 

^**ft»afiff**tbi"50fcJ|UTV^is, r*t4 
JWv^MJii'WK (0!l'*.tt lOOttS) 
JMSEfcam** 10 
[0 0 2 2] iS!5-fe/U'f'-C©^W , ^y ^-f-tf— ^© 

&mi-5r £©-e#5#g, uvsi 
dsc^s (^M*atift*^w^e) *£*jbv*t«j£ 

VIC 4 **3t£fl;«:ffil|ifc$8i5 £ i: ^Tt 5 £ £ 
UVi«SrfflV^T*^«*t*J»t5»3tfi©agft«:ai^ 
tartasffiU^. #a-£«fc*srt3!»ite£©ajj£ 
tt> 0tJx.l4, 2 6 0 nmK}ott5Kftl££«iJ5£U *© 20 
K3t*©«i*«{k*««-t5-i:fcJ:9, M^5^ 
■If— >a ^K*oJifJtr*tt»lcfti*ifc*Tt 5. * 
fc, /x-f ^ y ?4 a ^©SJSaSSrJfcfcftfcfMB 

jfcaMltf 
[0 0 2 3] 

[HlfeH] *38W©«p«SrSfelc*#WKWfe 
09K:J:oT1WISSti5t)©"T?tt*v\ 30 

(1) fy^/l/DNA : filTfcjjM-Efllfca-t-a 2 °^ 
«©«•** y * u*-* K (filT, Hi(C5t 9 u*r K 

if— ->3 ^3>?t 
ofc, fc*5, e f42 6 0 nmfci8»t$RjfefR*"e*>S. 
p5 3«»*3ie^- (jE»3tfi?-) 40 
;* * K 1 : 5' -GCTTTGAGGTGCGTGTTTGT-3' (|E?IJ# 

: 1) ( t 183100 Mem" 1 ) 

p 5 3 fcffiilfiEfllSrfco^P-:/ 

5? ^ K 2 : 5* -CGAAACTCCACGCACAAACA-3' (K?IJ# 

# : 2 ) ( £ 197300 Mem" ' ) 

P 5 3^SlJJlg^c0 1 3(fcK:aEW**>5**3te^- 

;* * W^-f - K 3 : 5" -CGAAACTCCACGAACAAACA-3* (IE?!l# 
: 3) ( £ 203100 Mora" ') 

* ^ l^^-f" K 4 : 5' -CGAAACTCCACGTACAAACA-3' (6B?!|# 

: 4 ) ( £ 200600 Mem" ' ) 50 
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p 5 3®mmfc*o imzmmthzgft&fc* 

9 is*?- K 5 : 5' -TGAAACTCCACGCACAAACA-3' (SE5!I# 
%r : 5 ) ( £ 198300 Mem" 1 ) 
P 5 3&#lMm.fc*0 7mz&M&hZ>m3kfc* 
^ 9 UTjr?- K 6 : 5' -CGAAACCCCACGCACAAACA-3' (IB9!l# 
# : 6 ) ( £ 196400 Mem" 1 ) 
[0 0 2 4] £frfc©*y J**U*^K©Hlfc'«l3t$: 

(Minimum Stacking Length) £JjH v li ft ai^/P^f— (M 
inimum Free Energy) Srft-g Lfc i ^ 5, WT^-f4 

^^W-^-f-Kl : */h^^s/^Vi/ft : 2 ; ft*gft 
i^/Wdji— : 0. 29Kcal/mol 

%t \s*=f-Y2 : : 2 ; gyhgft 

i^yUdf — : i. 59Kcal/mol 

K3 : ft/hX^-^drVi/ft : 2 ; ft/M ft 
a^/l^- : 1. 59Kcal/mol 

% 9 \s*=f- K4 : ft/h* * : 2 ; ft/hi ft 

ai^/Wdr— : 1. 59Kcal/mol 

Z?l'* s ?b'5 : */Jv**y*V^fi : 2 I ft/hgft 
ai^/l^- : 1. 90Kcal/mol 

?^l-^^K6 : ft/Jv**y*V^fi : 2 ; ft/hi ft 
^^/I^^— : 1. 59Kcal/mol 

[0025] (2) '^•7])?<{-V>-i'3i'&mzftir 

5S«©^# : SV^|i:««W47^y^/^^y ^ 
if-v-3 ^(DDNA-y^^t LT, lOmMTri 
s, ImM EDTA (2Na) , 10 OmM Na C 
1, 2. 017/iM pt^U^Kl, 2. 0 5 7/iM 

%9Vlr*f-Y2^ pH7. 0^f>^5-y>-7 p /w5:ffl 
V\ jBJ3£fl«S: 25, 15, 10, 15, 25, 35, 
6 5, 2 5'C|c:^x./«C^P 5 , 2 6 0 n mfCfctt 5K#a 

©«fW«fl:*W3tLfc. *©tt*SrH l 13 He 

^$it54 5^, }&ai) s i£Wtv«<SV>»i^, 2 6 0nm 
■C©K3tgi5/jx^VN- i<DW^y y^if-v- 

fc. r©»*fc*<s*» «k^©**ttt#*bs ^m© 
[0026] ( 3 ) w y y y k»j**«I£*j«-5 i m 

/WB, •y^7 p /W-Cio4Ut-yvy/l'D?r-t^ j eni m 1 T 
o^V\ fi!l^ffi.Sl 5 < C^C^o^^T, 200nm*^80 
0 nm©^©P^JtK^.^^ h/>5raa^Lfc. 
fy/zl/A : 1 OmM Tris, ImM EDTA (2N 
a ) , 7 0 0 mM NaCl, 1. 75yM^^ Uahf- 
K 1 , 1 . 7 5/i 9 U^-f" K 2 p H 7 . 0 
f-^^/V-B : 1 OmM Tris, ImM EDTA (2N 
a) , 7 0 OmM NaCl, 1. 7 W 
Kl, 1. 7 5 mM5C^ U^-f" K4 pH7. 0 
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if^TVuC : 1 OmM Tris, ImM EDTA (2N 
a) , 7 0 0 mM NaCl, 1. 7 5^?^^ 
K 1 » ■ 1 . 7 5 a M* ? K 5 p H 7 . 0 

f-V7VWD : 1 OmM Tris, ImM EDTA (2N 
a) , 7 0 0 mM NaCl, 1. 75^M)!^Utf 
K 1 x 1 . 7 5 (i M^ y" K 6 p H 7 . 0 

[0 0 2 7] *©e*SrH2^1- 0 B2fc*LfcJ:S 
fc, lfficO-t" h •» ^A^^-V*S7 0 OmM#S1"5i: 
#, 7/^yfDNAtfc50N 1 +QN 2 i 
yfDNAtj?50N 1 +ON4, ON 1 +ON5, O 10 
Nl+ON6ill t^ytmmULX^^X, 

Tt-431t5/^yy yVtf-S'a >-£J&Stg~-©S^fi 
IS £ A/ if ft v » r t a« o fc. 

[0028] vRft; 
SE^irLTli, rotelc, *y =r*y ^fFUU> 



[0 0 2 9] Hjfegj|2 : M5. ±/l >ffl (DMG\zi:Zssj -f 
5^tt5^vyf-E?UO^-y =r*y K4r«*SA 

[0 0 3 0] (1) I$t/VO«: 5 0mM AOT 
Ayt^^yM3ml ttrtttt) fc, lOmMIri 
s, ImM EDTA (2Na) „ pH7. 0, 198. 
0 4 3/i M^ 9 K 1 mm CMS) £ 5 4 >x 1 £A 

A) o H^fKLT, TIE©*im*-fJ;5lcf-V7 p A'B 
~E*^iS!Lfc 0 

[0 0 3 1] 

1*1] 









DNAjgS 




lUISttftJ AOT 50 nH 

-fv*^*> 


10 mM Tris.lnW EDTA(2Na), 
pH7.0,198.0/iH7^U^Kl 


3.500mM 




»®gtt*l AOT 50 nfl 


10 nM THs.lnW EDTA(2Na), 
pH7. 0.198. 0/zM3t*Ut^K2 


3.500/zM 




JWSttM AOT 50 raH 


10 nM Tris.lmH EDTA(2Na), 
pH7.0,198.0>[zM5?->^K4 


3.500/zM 


W»D 


^SSfiffJ AOT 50 mM 


10 nN Tris.lmH EDTA(2Na), 
pHy.O.ISS.OAH^^U^KS 


3.500aiM 




SSSttffl AOT 50 mM 


10 nM Tris.ImM EDTA(2Na), 
pH7. 0,198. OmM **U#^P6 


3.500/uM 



[00 3 2] (2) fiUS : t^Alm 1 SrUV^g 

o-fe/HcAtv, ateasi 5"CK*jvvr, 2oo nm ^ 

t>8 0 0 nmnffiHtoWMx-^? h/VSrSD^LT, 0 3 

AL^tt^is*-^ v>\> m%m it. 7k®m*k 

[0 0 3 3] fy7'/PA0. 5ml it^BO. 5 40 

ml (y/^ryf-) fcS-fru l s'CKiJ^-C/M'T'y 
yV if- 3 Vgjfc H&g, ji:*>lC2 6 0 

T\ f-^T'/WA + f-^T'/wc ; •y->"7 0 /i'A+f->'7 B /P 
D ; f-V7'/WA + f-^^/l'ESrfflV\ 1 5"C^*JV>T^ 

-< :/ y yV if—. v 3 ^KJS£ S tf £** «*IMS 
ft«3t*frofc. Jt©*S*Sr*i:*TH4lj:a%^ 0 
[00 3 4] (3) ttJMtft: EI4 Jd^-fJ; p (C. ^ 
7» {fJH-i/a y5Lfo<D&m% 1 2 0 0 0 £Hto fctt 



^7/UT ? /fT-fc50NH-ON2li 1 $/?yff 
fe60Nl+ON4 > ON1+ON5, ON1+ON6 

^f^y^-lf-^s^SJC&Srl 2 0 0 0g>jtff$ 
-Brfcit, 7;V-7 ? f-?fe50Nl+0N2ttJV^ 

it, ? K#jt*#a*ifc# % 

2 omS t f J <o-*3r(^#4-t-5$^-7s'^©#-a-T-tt, 

n^fcy, 5x^y^#4-r5rti4^a-et5is, 

±IBro/^^y yV-tf-i ^3 VSJS^K (1 2 0 0 0 
g>) "Ctt, ^ft5 S^^y^gBfi^rfcoON 1 +ON 
4, ON1+ON5, ON 1 + ON 6 \Z.to\/^Xit^<DM 
tmiSlLX^X, §^-vy^gp{4ro^W4T?S«ft^o 

[0 0 3 5] M MM 3 : ^- y =0* ^ u-^-^ K OMMftMl 



[0 0 3 6] (1) 15t/W©M: 5 0mM AOT 
/-fy^^ygfS (£86*8) lml Id, lOmMTri 
s, ImM EDTA (2Na) , pH7. 0 X 198. 

Wo = l 0©ffl5*/Hfc?&fc£*fc. ittt, lOmM 



(6) ^2 0 0 2-1 7 1 9 8 8 

10 

Tris, ImM EDTA (2Na) , pH7. 0. 19 
8. 0*iM5C^W'*f : K2»aS:* e>K9p 1 SALT 
ftiH-^(CWo = 2 OOjg^-fe/U (fy/yUA) £1M 

[0 0 3 7] 
[*?2] 















MnSttfcjAOT 50 nM 


*ffi£ti*lA0T 50 vH 


IMSSttJHAOT 50 I* 


*S?S1S*)A0T 50 nH 

V***> 


*«/ 

Wo=10 


10 aM Tris.lirM EDTA 
(2Na) a j»H7. 0.198.0mM 
**U*^Kl 


10 rt4 TrisJnW EDTA 

(2Na),pH7.0,193.0MH 

?^U*fKl 


10 ntf TrisMnH EDTA 

(2Na),pH7.0.198.0MM 

?^U3*TKl 


10 fi* Tris,1n« EDTA 

(2Na).pH7.0.198.0MM 

?*U*?K1 




31^U*3FH1-I.765mM 


3*U*^K1 -1.765MM 


5?L#*K1 -1.765MM 


WU**K1 -1.765MM 


Wo=20 


10 oft TrisJraN EDTA 
(2Na),pH7.0,19B.0MM 


10 mM TrisJnH EDTA 
(2Ha) J pH7.0, 198.0MM 


10 n* Triajtf EDTA 
(2Na),pH7.0, 198.0MM 


10 rM Tris.lnM EDTA 
(2Na),pH7.0,198.0MM 


DNA iftSC 


**U**K1 -1.750mH 
*$U*^K2-1.750mM 


?^U^K1 -1.750MM 


?*U*^K1 -1.750mH 
?9U*?K5-1.750aN 


?2U#^K1 -1.750mH 



[0 0 3 8] (2) m%. : -biatOf-^/UA, f*^^ 20 
T/^>r^y^^f-v'^^S^?:^TV^^^^ > 2 6 On 

6 \Z^Ltc 0 

[0 0 3 9] (3) H5j3il5H6C*-ffe 
2 #!fefc Jt^T *^)R«3Saa«*«fcii* * *k 

Ttt. (13ft- 
ON1+ON4, 7&-ON1+ON6) as**Sfc*>5 
(lft-ONHON5) fcit^TlBjSa^f <, ^ 

>-7 5/f<oftti^cwy v trj-M*-*/ 3 Ptosis 

[0 04 0] 40 



[0 0 4 1] 

[BB?!I*] SEQUENCE LISTING . 
<110> UIP Co. Ltd. 

<120> Method for detecting abnormal genes 

<130> P0405T 

<160> 6 

<210> 1 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 1 

gctttgaggt gcgtgtttgt 

<210> 2 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 2 

cgaaactcca cgcacaaaca 
<210> 3 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<400> 3 

cgaaactcca cgaacaaaca 
<210> 4 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<400> 4 

cgaaactcca cgtacaaaca 
<210> 5 
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<211> 20 
<212> DNA 

<213> Artificial sequence 
<400> 5 

tgaaactcca cgcacaaaca 
<210> 6 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<400> 6 

cgaaacccca cgcacaaaca 



10 



12 



4 *>&&c>&WZffl^Ztcib\cfi<>1t%fti&iliX'<i> 
[El 3] t h©p 5 3*»lW3te^C*3tEi-5*y 

[ei 6] ^jswKttv^ae^itttu-fsfcftic. as 
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tf 
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0NH0N2 

0N1+0N4 

0N1+0N5 

— ONU0N6 


• ^^^>-.. 

' 1 1 1 1 1 1 1 J.-I I.U.J I J-l.l J 1 1 1 1 


. i . . . i . . , 
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0 t S 1 7 



